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Abstract 
Biomass energy is drawing more and more attention from the community because of its renewable characteristics. The 
article has analyzed the position of biomass energy development and utilization in China. At the same time, the article 
has studied the main problems inherent in biomass energy development and utilization in China and introduced special 
proposals and policies. 
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Introduction 
The energy and the environment are an important material base to sustain the developement of the society [1]. 
However, it becomes the main obstacle in the 21st century [2]. According to the International Energy 
Agency’s statistics, if we continue to exploit the natural resources at the current rate, the storage capacity of 
primary energy (crude oil, natural gas and coal)  will only suffice for respectively 40, 50 and 240 years. 
Moreover, the combustion of  fossil fuels releases a large amount of greenhouse gases such as SO2, CO, CO2 
and smoke dust into the atmosphere, these are harmful not only to human beings and animals, but also 
pollute the environment, causing ozone depletion, global warming problems and increase the frequency of 
natural disasters [2,3].  
Therefore, focusing more attention on finding alternate energy sources to replace the fossil fuels currently 
being used to provide energy. Noteably the renewable clean biomass energy should be looked at seriously 
and investigated as urgently as possible. 
The Current Situation of  Biomass Energy in China 
Biomass Energy. Biomass energy is a renewable source of energy that is found in plants. Plants absorb 
carbon dioxide and take energy from the sun in the process of photosynthesis transferring the solar energy 
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into stable chemical energy in the form of biomass. It is a clean, sustainable and  plentiful source of carbon. 
The raw material sources can be divided into six categories: wood and forestry residues, agricultural residues, 
aquatic algae, oil plants, urban and industrial organic waste and animal manure [4]. It is estimated that the 
total energy storage of green plants on the earth is roughly 8.0×1012t that of coal, which is more than 11 times 
the total available reserves of coal currently known [5]. The quantity of annual carbon produced by plants 
through photosynthesis is about 2.0×1011t and the energy is 3.3×1021J, which is almost 10 times the 
worldwide energy consumption each year [6].  
China is a vast land and posses substantial raw material resources, which are theoretically equivalent to 
5.0×109t that of coal, which is almost 4 times the total current energy consumption of China [5,7]. With 
modern high-tech development, the utilization of biomass energy will bring both high environmental and 
social benefits, compared with traditional fossil fuels. For example: Take the pressure off the energy supply 
and demand, improve environmental quality and increase farmers’ income and promote rural economic 
development [3,8,9,10,11,12].  
The Biomass Energy Utilization Situation in China. The Chinese government and Agencies therefore 
have attached great importance to bionass energy research and development. There are several projets 
currently undertaken by the Commission of  Science and Technology during the "five-year plan", such as the 
implementation of  the "long-term planning for renewable energy", also the "renewable energy law", "the 
interim measures of the special funds for renewable energy development", " the administration of the 
renewable energy industry development guidance catalogue", " the implementation of the development of 
biological energy and biological chemical fiscal support policies ", "renewable power generation price 
regulation" and other laws and policies.  
With national policy support and guidance, the central and local goverments increasing strengthened the the 
investment funds in scientific and technical research and have gained considerable economic and social 
results. For example: the maturity in biogas technology; ethanol annual production capacity has reached 1.02 
×106t, and have developed a technology with non-crop plants to produce fuel ethanol; biomass power is also 
widely used.  
Currently, the main conversion technologies of biomass energy in China are the pysolysis solidification, 
liquefaction and gasification of biomass energy and biomass power generation.  
Biomass Drying Technology. Biomass drying technology is to turn biomass materials into solid fuel 
with high density, utilizing a certain temperature and pressure (heating or not) [5,13]. This biomass drying 
fuel can be burnt directly, or  be processed into charcoal and activated into carbon. The method will 
improve the efficiency of energy utilization, and it is easy to realize large-scale production[14].  
China has imported more than 20 biomass compression molding production lines from Belgium, Japan, 
the United States and other developed countries, there are already 102 demonstration projects running in 
China by the end of 2008, and at the stage of  marketing and commercialization [15]. For instance,  the 
club-shaped fuel production line in Jiangsu province produces 1.0×103t per year . 
According to the regulation of " China’s new and renewable energy development outline" , the capacity 
of biomass solid fuel by 2010 will be 1.0×106t and the generated power 5.5 x 106kW; and in 2020, 
5.0×107t/a  and 3.0×107kW respectively.  
Chinese molding technology base, fuel equipment level and the advanced world level difference, in the 
countryside have great promotional value,  the application level is currently not high enough to reach 
expected objectives, China needs to improve the development of the industrialization of renewable energy 
application levels. 
Biomass Pyrolysis Technology. Biomass pyrolysis  is the technology which converts biomass into 
liquid fuels by thermochemical methods (low temperature and high pressure) [16,17], mainly producing the 
fuel ethanol, biodiesel and synthetic fuels [13].  
Since China is a country which lacks oil storage, and these biomass fuels can be important alternative 
product to primary oil, China has achieved a great success in this area. 
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Since 2002, the Development and Reform Committee of China has made successive experimental 
demonstrations of ethanol gasoline based on agricultural grains for vehicles in nine provinces, such as 
Henan, Anhui, Shandong, Jiangsu, Hubei, Hebei and others [18]. By the end of 2005,  the results have 
shown that the vehicles using ethanol instead of gasoline are regularily used in some parts of nine provinces, 
and the annual biomass pyrolysis fuel production was about1.5×106t and in 2006, 1.6×106 t. However, by 
the end of 2006, due to the restriction of food production, the Chinese gouvernement suspend the ethanol 
project, but to encourage the development of biofuels non-food crops, especially with cellulose material 
producing ethanol. And this policy is carried on currently in Heilongjiang, Inner Mongolia autonomous 
region, Xinjiang uygur autonomous region, Liaoning and Shangdong, the annual output of the biomass 
ethanol plants with non-food crops reaches 5.0×103t [15] . 
In 2008, China and the United States launched "the biofuels cooperative action plan". The two countries 
would cooperate in the research of fermentation technology and sustainable and low cost technology to 
convert cellulose into biomass oil fuels and chemical products. 
Because of the large investment and high cost of synthetic fuel technology, China has not put this 
technology into use. Direct liquefied technology mainly includes fast pyrolysis liquefaction and pressure 
liquefaction [19]. Some laboratories are studying the subject but still far away from industrialization.  
Biomass Gasification Technology. Biomass gasification is the technology that converts biomass 
materials into gas fuel at high temperature and high pressure using the incomplete oxidation. Utilizing 
different techniques, there are currently methane fermentation technology and gasification technology 
online in China. Its main benefits are not only to meet the daily demands of gas but also to reduce the 
enviromental pollution problems.  
By the end of 2008, 3.05×107 households used methane gas, saving natural gas 1.2×1010 m3/a, the latter 
is about 1/6 of  China’s natural gas total consumption. And by 2020, the utilization of biomass gas will 
attain 4.4×1010 m3/a. Also the waste residue produced during the  biomass gasification process can be used 
as fertilizer. 
Biomass gasification technology has changed the biomass form, which means it is more efficient and 
convenient to transport.  
Biomass Power Generation Technology. Biomass power generation technology in China has three 
forms: direct combustion power generation, cogeneration with biomass and coal and gasification power 
generation.  
China’s first straw biomass combustion plants were founded in Jinzhou (Hebei province) and Heze 
(Shangdong province), with a power capacity of 1.2×108kW·h and 1.56×108kWatt hours [18]. In 2005, the 
first generator for pulverized coal-straw combustion was constructed in Shandong. According to the annual 
operating plan of  7236 h, the generator will burn more than 1.05×105t straw every year, equivalent to 
7.56×104t of coal [20].  
Although China’s biomass power generation technology has been developed and popularized, there is a 
very big disparity with foreign applications. For example, in the United States, the biomass power 
generation occupies 70% of the renewable energy [21,22]. Therefore, China should strengthen scientific 
research investment and promote the development of biomass power generation.  
The Major Constaints 
Even though China has made a large advancement in the utilization of biomass energy especially in biogas 
application, biomass technology is still in the embryonic stage, which means China should increase the 
research and development efforts in this field. Therefore, many problems and difficulties will be inevitable, 
such as: 
The lack of overall understanding of the biomass resources situation in China.There is a lack of overall 
understanding and in-depth analysis concerning the regional distribution of biomass resources and its 
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potential. First, the total amount of currently available biomass energy resources in China is unsure [23]. for 
example, the total amount of currently available biomass resources of agricultural and forestry residues 
resources is mainly on the basis of the grain yield and livestock production and estimated according to 
certain coefficient. Second, although the biomass resources in China is abundant, it is dispersed. It is lack of 
scientific planning to propel the development of the industrialization of biomass energy combined with 
reality better [24]. 
Insufficiency of ideological attention. In the present energy consumption structure, biomass just takes a 
small proportion, the main energy resources are still fossil fuels, that is to say people have not realized the 
importance of biomass energy. In addition, local governments’ consciousness about the utilization of 
bionass energy is still very obscure, especially for people living in the rural areas. 
Backward technology and research and development and weak innovation ability. Compared with some 
developed countries, China started late in developing biomass energy,  and is still in the initial stages of 
industrialization of the new energy technology [9,25]. China has a strong dependence on imported 
manufactured equipment and lacks research personnel. All these factors hindered seriously the 
development process of biomass energy in this country. 
The immaturity of biomass energy technology can cause secondary pollution. The goal is to develop and 
utilize biomass energy to replace fossil fuels in order to protect the natural environment by reducing the 
harmful gas emissions such as CO2 and SO2, but because of the immaturity of biomass energy technology, 
it can easily cause secondary pollution. For example, during the process of water gasification, it may 
produce some sewage containing tar; and the solid waste incineration power will produce large amounts 
harmful gases and virulent carcinogens such as dioxin [26]. 
The utilization of biomass energy is limited to small scale. The low density and uneven distribution of 
the biomass resources lead to small scale utilization of biomass energy. Secondly, the foremost biomass 
resource used in China is cereral plants of which there  is a shortage. 
The policy system is still fragile. Although, China has gradually established relevant laws and 
regulations to support the biomass industry development, there are no specific, practical and feasible 
formed implementation rules. Concerning the investment subsidies and credit, gas and electricity prices and 
taxes, it lacks  reasonable and effective incentive policy. So far, China hasn’t fromulated a suitable biomass 
energy development strategy and plan. 
Large funding barriers. The biomass energy projects are high-tech, the cost can be huge in the first 
instance, the very limited funding  is from the gouvernment and local authorities, which restricts the process 
of the development. 
Market development barriers. The industrial scales and benefits and the marketing mechanism are 
inseparable. The organizational methods used to provide momentum energies from the biomass energy are 
not well developped for its high cost and small capacity [27]. 
Some Countermeasures and Suggestions 
In order to promote the utilization of biomass energy, the process of commercialization and 
industrialization should be accerated. 
Realizing a strategic plan, the Chinese government may actively take the following measures to 
promote the development of biomass energy. 
Promote and improve the understanding of biomass energy. As a renewable energy source, biomass 
energy needs to capture the attention of the society, we must use all forms of media to demonstrate the 
significance and the urgency to develop the biomass energy industry, especially to strengthen rural 
residences’ awareness. 
Increase research investment, strengthen technical development and accelerate professional ability. 
There is a chasm between China and developped countries on the overall technology and equipment level 
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of biomass energy. Regarding its own special domestic conditions, China should strengthen scientific 
research investment and build a technical innovative system of biomass energy development. With 
independent intellectual property rights of the key technologies;  take care of the pilot projects and the 
technology transfer [28].  Meanwhile, we must pay attention to digest and innovate the advanced 
technologies with the introduction of foreign equipments and be able to solve the secondary pollution 
problems; trainning specialized experts in the field. 
The formulation and implementation of biomass energy development strategy planning. Although 
China has already put forward planning related to biomass energy, it lacks integrity and long-term biomass 
energy development strategy planning. Therefore, the gouvernment needs to earnestly analyze the existing 
problems and defects of the systems implementation, formulate biomass energy substantial development 
strategy planning. 
Establish approporate law support systems and feasible incentive policies and mesures. From national 
energy development strategy’s point of view, China should enhance the support of bionass power plant 
energy industry, related policies and law system to strengthen the commercialization and industrialization 
of biomass energy and increase its proportion of the energy structure [29]. China’s biomass energy is a 
young marketing product, compared with the fossil fuels and industry. It lacks competitiveness. Therefore, 
the government of the government should formulate an overall rapid and healthy systematic environment, 
stimulating economic policies and measures. For example, investment subsidies, price subsidies, derate 
profits and tax preferential policies. 
Involve more international cooperations and exchanges. Participate ctively in relevant international 
cooperative research plans, strengthen the communication with the developed countries, use their 
experience for example and build the utilization structure conforming to China’s domestic conditions. 
Conclusion 
Biomass energy plays an important role in alleviating the energy crisis, protecting the environment and 
promoting economic aspects of sustainable development.  
China is rich in biomass resources and utilizes more and more in recente years and has developped 
certain technical basis and conditions although the disparity relevant developed countries. Therefore, it is 
necessary to accelerate the commercialization and industrialization process of the biomass energy industry. 
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